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DETAILED ACTION 
Status of Claims 

1 . Claims 1 7-34 are currently under examination. 

Status of Previous Rejections 

2. The Declaration under 37 CFR 1 . 1 32 filed 1 3 January 2006 is sufficient to 
overcome the rejection of claims 17-34 based upon Wang. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 17 and 21-22 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lowery US 5,670,034(Lowery). 

The teachings of Lowery are discussed in paragraph 4 of the previous Non-Final 
Office Action mailed 14 July 2005. The rejection ground is maintained for the same 
reasons as stated in paragraph 4 of the previous Non-Final Office Action. 

5. Claims 17, 21-22 and 24-32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Van Raalte et al. US 3,880,725(Van Raalte). 

Van Raalte teaches an electroplating apparatus comprising a plurality of anodes 
(Fig. 2 numeral 1 16), a cathode in contact with a wafer(Fig. 2 numeral 112), a power 
source capable providing independently controlled current to each of the plurality of 
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anodes(abstract, col. 3 line 55 - col. 4 line 35). Van Raalte further teaches a metallic 
solution for electroplating(col. 2 lines 29-32). 

Regarding claims 17, 21-22 and 30-32, the electroplating apparatus of Van 
Raalte inherently contains the claimed plurality of leads and is inherently capable of 
providing different current levels to different anodes, including providing a higher current 
at the inner portion of wafer and a lower current at the outer portion of the wafer as 
claimed. 

Regarding claims 24-29, the claimed limitations relate to how the power source is 
operated, therefore, is construed as a process limitation, which does not lend 
patentability to the instant apparatus claimed. As stated in MPEP 21 14 [R-1], it is well 
settled that the manner in which a claimed apparatus is intended to be employed does 
not differentiate the claimed apparatus from a prior art apparatus as long as the prior art 
apparatus teaches all the structural limitations of the claim. Ex parte Masham, 2 
USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

6. Claims 17-22 and 24-34 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Inagaki JP 59-150094(lnagaki). 

Inagaki teaches an electroplating apparatus comprising a cup-shaped plating 
reactor vessel for holding the metallic plating solution, a workpiece being positioned in 
transverse relationship to the center axis of the plating vessel, a plurality of 
concentrically arranged anodes perpendicular to the center axis of the plating vessel 
and separated by dielectric partition walls(Fig. 9, numerals 17, 13, 41-43, 45). Inagaki 
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further teaches that the concentrically positioned anodes are independently connected 
to separate power sources(Fig. 9 numerals 38-40). 

Regarding claims 17-22 and 30-32, the apparatus of Inagaki is inherently 
capable of providing various levels of voltage to different anodes as claimed. The 
claimed plurality of leads is inherently present in the apparatus of Inagaki in order to 
connect each of the anodes to separate power sources as taught by Inagaki. Inagaki 
further teaches the claimed cathode contact electrically coupled to the wafer(Fig. 9, 
numeral 35). 

Regarding claims 24-29, the claimed limitations relate to how the power source is 
operated, therefore, is construed as a process limitation, which does not lend 
patentability to the instant apparatus claimed. As stated in MPEP 21 14 [R-1], it is well 
settled that the manner in which a claimed apparatus is intended to be employed does 
not differentiate the claimed apparatus from a prior art apparatus as long as the prior art 
apparatus teaches all the structural limitations of the claim. Ex parte Masham, 2 
USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 17-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirohiko JP 04-311 591 (Hirohiko). 
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Hirohiko teaches an electroplating apparatus comprises a plurality of concentric 
anodes(Fig. 1 numeral 4) separated by dielectric walls(Figs. 1-2, numeral 121), a 
cathode(Fig.1 numeral 3). Hirohiko further teaches a metallic plating solution(page 17, 
[0027]) and a power source couple to the anodes and the cathode(pages 1 1-1 2, [0017- 
0019]). 

Regarding claim 1 , even though Hirohiko does not explicitly teach that the power 
source is capable of providing variable current to the claimed primary and secondary 
anodes, one of ordinary skill in the art would have found it obvious to implement a 
power source capable of providing variable current in order to control the plating speed 
and uniformity. 

Regarding claims 18-20 and 22, the multiple concentric anode rings as taught by 
Hirohiko read on the claimed primary and secondary anode rings in the electrochemical 
cell. 

Regarding claim 21 , the electroplating apparatus of Hirohiko teaches the claimed 
semiconductor wafer(Fig. 3 numeral 9) coupled to the cathode and receiving a 
electroplated film on its surfaces. 

Regarding claim 23, even though Hirohiko does not explicitly teach the claimed 
copper plating solution, Hirohiko teaches that its electroplating apparatus can be used 
to plate any kind of single metal or alloy(page 19 [0029]). One of ordinary skill in the art 
would have found it obvious to have implement the electroplating apparatus of Hirohiko 
in plating copper with expected success since copper plating is widely used in 
semiconductor wafer processing technologies. 
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Regarding claims 24-29, the claimed limitations relate to how the power source is 
operated, therefore, is construed as a process limitation, which does not lend 
patentability to the instant apparatus claimed. As stated in MPEP 21 14 [R-1], it is well 
settled that the manner in which a claimed apparatus is intended to be employed does 
not differentiate the claimed apparatus from a prior art apparatus as long as the prior art 
apparatus teaches all the structural limitations of the claim. Ex parte Masham, 2 
USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

9. Claims 30-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirohiko in view of Van Raalte. 

The teachings of Hirohiko are discussed in paragraph 8 above. However, 
Hirohiko does not teach the claimed anodes being independently connected to the 
power source to provide variable current. 

The teachings of Van Raalte are discussed in paragraph 5 above. 

It would have been obvious to one of ordinary skill in the art to have incorporated 
the independently controlled power source to anode connections as taught by Van 
Raalte into the plurality of concentric anodes of Hirohiko in order to achieve more 
accurate and easy electrodeposition to form a metal film with desired thickness 
profile(col. 4 lines 7-11, 30-35). 

Regarding claims 30-32, the electroplating apparatus of Hirohiko in view of Van 
Raalte inherently contains the claimed plurality of leads and is inherently capable of 
providing different current levels to different anodes, including providing a higher current 
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at the inner portion of wafer and a lower current at the outer portion of the wafer as 
claimed. 

Regarding claims 33-34, the concentrically positioned anodes as taught by 
Hirohiko in view of Van Raalte meets the limitations of the claimed anodes. 

10. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Inagaki. 
The teachings of Inagaki are discussed in paragraph 6 above. 

Even though Inagaki does not explicitly teach that the metallic plating solution is 
a copper solution, one of ordinary skill in the art would have found it obvious to use the 
apparatus of Inagaki in copper plating with expected success since nickel plating and 
copper plating uses the same electrochemical plating concept. 

Response to Arguments 

1 1 . Applicant's arguments regarding Lowery reference filed 1 3 January 2006 have 
been fully considered but they are not persuasive. 

In the remarks, applicant argues that the feature of the secondary anode as 
claimed requires the secondary anode to be electrically independent of the primary 
anode and Lowery does not teach this limitation. 

The examiner does not find applicants argument persuasive since the instant 
claim 17 only requires that the secondary anode capable of providing variable current to 
the wafer and does not require that the primary and the secondary anodes to be 
separately connected and controlled. For example, even though the two anodes as 
taught by Lowery are commonly connected, they are still inherently capable of providing 
the claimed variable current to the semiconductor wafer at the same time while being 



Application/Control Number: 10/084,962 



Page 8 



Art Unit: 1742 

commonly connected. Therefore, based on the broadest reasonable interpretation, the 
examiner maintains that the rejections based on Lowery reference are proper. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 
The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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